Divergent effects of nitric oxide donors on the biliary efflux transporters in isolated perfused rat livers: nitric oxide-independent inhibition of ABC transporters by sodium nitroprusside.
Rhodamine 123 (RH-123) and its glucuronidated metabolite (RH-Glu) are excreted into the bile via the ABC efflux transporters P-glycoprotein (P-gp) and multidrug resistance-related protein type 2 (Mrp2), respectively. In this study, we investigated the short-term (2 h) effects of a low or high concentration of nitric oxide (NO) donors sodium nitroprusside (SNP) and isosorbide dinitrate (ISDN) on the hepatobiliary disposition of RH-123 and its metabolite in an isolated perfused rat liver model. Additionally, the effects of ISDN on the hepatobiliary disposition of 5 (and 6)-carboxy-2', 7'- dichlorofluorescein (CDF), a specific marker of Mrp2, were investigated in the same model. Whereas SNP caused a substantial (85-90%) reduction in the P-gp- and Mrp2-mediated transport of RH-123 and RH-Glu, respectively, ISDN did not affect either of these transporters. However, ISDN reduced the biliary recovery of RH-Glu, most likely because of inhibition of the formation of the metabolite. Further studies showed that the effects of SNP on these transporters are due to a substantial (88%) depletion of hepatic ATP levels by this NO donor. Additionally, studies using CDF revealed an almost identical hepatobiliary disposition of this Mrp2 marker in the presence or absence of ISDN. It is concluded that short-term exposure of rat livers to NO does not affect the functions of the efflux transporters P-gp and Mrp2. The observed inhibitory effects of SNP on the functions of both P-gp and Mrp2 are via an NO-independent mechanism.